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In recent years the concept of resilience has increased in importance as a guiding princi-ple in land management objectives. Key poli-
cies such as the National Cohesive Wildland Fire 
Management Strategy (2014), the USDA Forest 
Service (Forest Service) 2012 regulations for the 
National Forest Management Act, and the USDA 
Strategic Framework (2008) include objectives 
based on restoring or maintaining the resilience 
of public forest lands to threats such as climate 
change and altered wildfire regimes.1 While these 
and other recent policies collectively promote re-
silient landscape outcomes, it is less clear if or how 
the concept is operationalized in forest planning 
efforts.
Through a Joint Fire Science-funded research pro-
ject, we investigated the concept of resilience as a 
means of constructively living with disturbances 
such as fire and insect outbreaks on national for-
est lands, including what resilience means, what it 
takes to plan for resilient outcomes, and the factors 
that complicate and encourage these outcomes. 
Previous reports from this researchdocument 
how agency policy mandates, approaches, and 
resources encourage the use of resilience in plan-
ning (Timberlake et al., 2017) and compare three 
recently completed national forest plan revisions 
in terms of how they incorporated resilience con-
cepts (Abrams et al., 2020).2 This report focuses on 
how resilience is incorporated in project planning 
on national forests and how well it aligns with 
planning processes and frameworks on a broader 
scale. We draw upon data from a national survey 
of Forest Service planners conducted in 2020. The 
specific objectives of the survey were to:
1. Understand land manager experiences with 
resilience as a concept and as an element of 
national forest policy;
2. Recognize how agency policies and practices 
can influence the ability of units to manage for 
resilience;
3. Identify how land managers perceive the rela-
tive importance of different agency objectives 
at forest, regional, and national levels. 
The results of the survey illustrate how national 
forest planners and managers across the nation 
reconcile the concept and objectives of resilience 
in the work they do. The results also illuminate 
obstacles to achieving resilience as well as factors 
that can encourage more effective management 
for resilient outcomes. These findings have impli-
cations for forest managers and key stakeholders 
planning for resilience-based management.
1  For a list of Key US Department of Agriculture policies and directives featuring resilience and related concepts, and the 
language they use related to resilience, see Timberlake et al., 2017. 
2  All publications are available on the project page: http://ewp.uoregon.edu/ForestResilience. 
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Table 1 The conceptualizations of resilience presented in the survey 4
Resilience conceptualization Definition 
Resistance The ability to resist or withstand external disturbances.
Engineering resilience The ability to quickly return to a pre-disturbance state following disturbances. 
Adaptive resilience The ability to adapt to disturbances while retaining core system components. 
Transformative resilience The ability to undergo complete system changes in response to disturbances. 
Approach
Survey population
To obtain a contact list of Forest Service planners, 
we manually collected the names of individuals 
from all Environmental Impact Statements (EIS) 
from national forests across all regions (for a map 
of regions, see Figure 1, page 3) from the years 
2013 through January 2020. We downloaded over 
1,200 PDFs of EIS documents from Forest Service 
and US Environmental Protection Agency archives, 
searched for “Responsible Officials” and “ID Team” 
members and manually entered associated names 
into a database, removing duplicate names. We 
then retrieved the USDA email address of each 
identified individual through the Forest Service 
Employee Search webpage.3 Some names were not 
found in the employee search webpage as they were 
not longer affiliated with the Forest Service, pre-
sumably as a result of retirement or career changes. 
This process resulted in a list of 2,213 email ad-
dress contacts of individuals still employed within 
the Forest Service, all of whom were contacted and 
asked to complete the survey. 
Survey design and administration
Concepts for the survey were drawn from literature 
on forest resilience and informed by case studies of 
Forest Service use of resilience in forest planning 
processes and frameworks for forest management 
(Abrams et al., 2020). The survey consisted of four 
main sections:
1. Definitions of resilience: To account for differ-
ence in perspectives on resilience within the 
Forest Service, we drew on four distinct defin-
itions of resilience (see Table 1, below):
2. Influence of disturbance agents: We asked re-
spondents for their views on the potential in-
fluence of 11 different disturbance agents on 
the resilience of forests within their manage-
ment units. 
3. Influence of policies and practices within the 
Forest Service: We asked respondents about 
the extent to which 10 different policies and 13 
practices either enable or constrain their abil-
ity to manage for resilience on their respective 
management units.
4. Leadership priorities and agency objectives: 
We asked respondents to tell us how much of 
a priority they felt different objectives were to 
the leadership at the forest, region, and Wash-
ington Office level of the agency. Objectives in-
cluded: 
• Incorporating climate science into analysis 
and planning
• Managing for resilient landscapes
• Meeting flagship targets (e.g., board feet 
sold and acres treated for hazardous fuels)
• Crafting simple and efficient NEPA docu-
ments.
3  https://www.fs.usda.gov/about-agency/contact-us/employee-search
4  These definitions for “resilience” are based on Bone et al., 2016 and Higuera et al., 2019
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We used Qualtrics software to design a web-based 
survey form. We used email to distribute an an-
onymous link to the survey to our identified popu-
lation of 2,213 Forest Service planners in January, 
2020. We followed up with two reminders to com-
plete the survey and left the survey open for ap-
proximately 10 weeks. We received 608 responses, 
but 180 of those respondents did not complete the 
entire survey. Ultimately, we received 428 complet-
ed survey responses, for a response rate of just over 
19 percent. Descriptive statistics and response fre-
quencies were tabulated using quantitative analy-
sis software SPSS 26. In the following sections we 
present key survey results. 
Results 
Respondent characteristics
Survey respondents were based in all nine For-
est Service regions and at the Washington Office 
level, with between 15 (Region 9) and 77 (Region 
6) respondents per region (see Figure 1, below). Re-
spondents reported between 1 and 52 years of ex-
perience working for the Forest Service, with the 
majority (58%) reporting 11-20 years, 20% report-
ing 10 or fewer years, 26% reporting 21-30 years, 
and 16% reporting over 30 years of experience 
(see Figure 2a, page 4). Respondents also worked 
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at every level of the agency. Most commonly, they 
worked at the forest level (45%) followed by district 
(36%), regional (10%) and national Washington Of-
fice (5%) levels (Figure 2b). Nearly all respondents 
(93%) worked in the National Forest System deputy 
area, and the rest worked in business operations, re-
search and development, state and private forestry, 
or the Office of the Chief. Respondents reported GS 
levels between 7 and 15, with GS levels 11 and 12 
accounting for more than 70% of total respondents 
(Figure 2c). Finally, respondents indicated that 
the positions they were currently working in had 
a wide range of focus areas (Figure 2d). The most 
commonly selected focus, by 21% of respondents, 
was planning and NEPA, followed by wildlife and 
fish (16%) and silviculture/timber (13%). Each of 
the 13 focus areas that we asked about was selected 
by a minimum of 6 respondents, and 18% wrote in 
an additional focus areas for their positions such as 
soils, GIS, or geologic resources. 
Figure 2 Survey respondents’ Forest Service experience, administrative level, GS level, and 
position focuses
Figure 2a. Respondents’ number of years of 
experience working in the Forest Service
0
50
100
150
200
0-10 21-3011-20 >30
20.3%
26.4%
37.4%
15.9%
Years of work experience in Forest Service
Figure 2b. Respondents’ administrative level 
0
50
100
150
200
250
#
 o
f 
re
sp
on
de
nt
s
Forest Service administrative level
District RegionalForest Washington 
Office
Other
44.6%
4.7%
10.2%
4.7%
35.9%
0
50
100
150
200
Figure 2c. Respondents’ GS level 
7 9 1514131211
1.2% 2.1%1.6%
14.0%
30.6%
40.7%
9.3%
Forest Service GS level
0 5% 10% 15% 20% 25%
Percent of respondents
Figure 2d. Respondents’ current position focus area 
(could select more than one)
Line Officer* 7.9%
Fires/ fuels 7.9%
Silviculture/ 
timber
13.3%
Planning / NEPA 20.8%
Wildlife/ fish 15.9%
Botany 5.8%
Recreation 4.0%
Hydrology 8.6%
Engineering 2.8%
Range 4.9%
Public information/ 
Affairs
1.4%
Science support 5.1%
Archeology 4.9%
Other** 17.8%
#
 o
f 
re
sp
on
de
nt
s
#
 o
f 
re
sp
on
de
nt
s
* Line Officers include: District Rangers, Forest Supervisors, 
and Regional Foresters
** “Other” incluldes positions that respondents wrote in such 
as soils, GIS, and geologic resources
Land Manager Experiences with Resilience in National Forest Planning and Management      5
Definitions of resilience
Our results suggest that there is a lack of consen-
sus around use of the term “resilience” within the 
context of national forest management, as well as a 
lack of clarity in how the term is defined within the 
agency (see Figure 3, below). When asked about the 
clarity of the scientific meaning of “resilience,” over 
55% of respondents (n=237/428) agreed the defin-
ition was clear while 30% of respondents did not 
believe that it was clear. However, when asked about 
the clarity of the definition of resilience within na-
tional forest policy only about 26% of respondents 
agreed that the term was clear while the majority 
(51%, n= 218/428) felt it was unclear. At the same 
time, nearly all (94%) respondents believed it was 
important for the Forest Service to have a clear def-
inition of resilience, with 76% noting it was very to 
extremely important (see Figure 4, below).
There was more consensus around the scientif-
ic definition than the agency definition. When 
prompted to select the best scientific definition for 
resilience, the majority (>64%, n=275/428) selected 
“adaptive resilience,” i.e., the ability to adapt to dis-
turbances while retaining core system components 
(see Figure 5, page 6). An even greater percentage of 
respondents also selected the “adaptive resilience” 
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definition as acceptable in matching their own sci-
entific understanding of resilience. About half of 
respondents also noted two other acceptable defin-
itions: the “resistance” definition, i.e. the ability to 
resist or withstand external disturbances and/or the 
“engineering resilience” definition, i.e. the ability 
to quickly return to a pre-disturbance state follow-
ing disturbances. 
When asked to identify the best definition match-
ing the Forest Service’s meaning of resilience, the 
“adaptive resilience” definition was again most 
often selected by respondents. Notability, however, 
there was a greater diversity of responses to Forest 
Service’s definition of resilience than to the scien-
tific definition. This suggests a higher diversity of 
definitions for resilience exists within the agency, 
and less consensus on the best definition. The per-
cent of respondents who were unsure about which 
definition was best for the agency meaning was also 
greater than for the scientific meaning (12.4% ver-
sus less than 1% for the scientific meaning).
Figure 5 Respondent perspectives on the best and acceptable definitions for resilience 
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Influence of disturbance agents
Respondents indicated that all of the disturbance 
agents listed in the survey had an influence on the 
resilience of their individual management units. 
However, responses were not unanimous and did 
vary across the different disturbances and regions. 
The percent of respondents selecting “somewhat 
important” to “very important” ranged from 73% 
for flood to 96% for drought (see Figure 6, below) 
with an overall average of approximately 85%. 
However, with the exception of drought (at 96%), 
wildfire (at 95%), and climate change (at 91%), 
at least 10% of respondents thought that for their 
management unit, specific disturbances were either 
not important or they were unsure. 
To understand some of the variability in responses, 
we examined the rated importance of these dis-
turbance agents by Forest Service region that re-
spondents currently worked in (see Figure 7 with 
region summaries, page 9). Respondents at the 
Washington Office (n=20) most consistently indi-
cated that wildfire, climate change, non-native dis-
eases, and non-native insects were important (95% 
of respondents each); wind was rated as least im-
portant by Washington Office respondents (75%).
Figure 6 Respondent evaluation of the importance of disturbance agents on resilience within 
their management unit 
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Region 1. Respondents from Region 1 (n=55) most 
frequently identified wildfire, native diseases, and 
drought as important disturbance agents influen-
cing landscape resilience in their management 
unit. The fewest individuals from Region 1 iden-
tified floods and non-motorized recreation impacts 
as important.
Region 2. Respondents from Region 2 (n=49) most 
frequently identified drought, wildfire, and native 
insects as the important disturbance agents influen-
cing landscape resilience. Floods, non-motorized 
recreation impacts, and non-native insects were the 
least frequently selected.
Region 3. Respondents from Region 3 (n=57) most 
frequently selected wildfire, drought, and non-na-
tive diseases as the important disturbance agents 
influencing landscape resilience. Least frequently 
selected disturbances were wind and non-motor-
ized recreation impacts.
Region 4. Respondents from Region 4 (n=51) most 
frequently selected drought, wildfire, and native 
diseases as the important disturbance agents in-
fluencing landscape resilience. Wind, floods, and 
non-motorized recreation impacts were the least 
frequently selected.
Region 5. Respondents from Region 5 (n=59) most 
frequently selected wildfire, drought and climate 
change as the important disturbance agents influen-
cing landscape resilience. Least frequently selected 
disturbances were floods, non-motorized recreation 
impacts, and wind.
Region 6. Respondents from Region 6 (n=77) most 
frequently selected drought, wildfire, and climate 
change as the important disturbance agents influ-
encing landscape resilience. Non-motorized recrea-
tion impacts, floods, and OHVs were least frequent-
ly selected.
Region 8. Respondents from Region 8 (n=25) most 
frequently selected wind, floods, and OHVs as the 
important disturbance agents influencing landscape 
resilience. Least frequently selected disturbances 
were non-native diseases, followed by non-motor-
ized recreation impacts, non-native insects, native 
disease, climate change, and wildfire.
Region 9. Respondents from Region 9 (n=15) most 
frequently selected wind and non-native insects as 
the important disturbance agents influencing land-
scape resilience. Non-motorized impacts, non-na-
tive disease, OHVs, and wildfire were the least fre-
quently selected.
Region 10. Respondents from Region 10 (n=16) 
most frequently selected wind and climate change 
as the important disturbance agents influencing 
landscape resilience. Wildfire, non-native insects, 
and non-motorized recreation impacts were the 
least frequently selected.
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5  Green bars indicate disturbance agents influencing landscape resilience that were selected as important by more than 85% of 
respondents from that region (i.e. higher than the overall average of 85%) and grey bars indicate disturbance agents influencing 
landscape resilience that were selected as important by fewer than 85% of respondents. 
Figure 7 Percent of respondents from each region that rated disturbance agents as important 
influences on resilience in their management units5 
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Influence of policy and practices 
within the Forest Service 
We asked respondents about the extent to which 
various policies and practices either enable or con-
strain their ability to manage for resilience on their 
respective management units. Most respondents 
reported that the listed policies either enabled or 
had no influence on their management unit’s abil-
ity to manage for resilience (see Figure 8, below). 
In particular, they identified the following poli-
cies as most enabling their ability to manage for 
resilience: the Good Neighbor Authority (55.1%), 
the 2003 Healthy Forest Restoration Act (54.1%), 
and the Collaborative Landscape Restoration Pro-
gram (51.2%). Respondents noted that the Endan-
gered Species Act and the National Environmental 
Figure 8 Respondent perspectives on the extent to which different policies enable or constrain 
their unit’s ability to manage for resilient outcomes
Policy Act (NEPA) constrained their unit’s ability to 
manage for resilience more than the other policies 
(45% and 31% of respondents, respectively); the 
Endangered Species Act was the only policy rated 
as more constraining than enabling. The number of 
respondents who were unsure or who felt that the 
policy was not applicable varied greatly between 
policies. Very few respondents lacked a clear opin-
ion on how enabling or constraining NEPA and the 
Endangered Species Act were, while other policies 
had many more respondents that selected Not Sure 
or NA (e.g., more than 30% of respondents for Joint 
Chiefs’ and the Cohesive Wildland Fire Manage-
ment Strategy). Not Sure and NA responses could 
reflect respondents’ lack of familiarity or experi-
ence working with a particular policy (e.g., if they 
had not had a Joint Chiefs’ project on their unit).
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Unlike the response to policies, most respondents 
indicated that a host of common practices either 
constrained or greatly constrained the ability to 
manage for resilient outcomes on their management 
units (see Figure 9, below). Budget limitations for 
implementation and planning were the most fre-
quently implicated constraints, with between 80-
90% of respondents indicating that they constrained 
or greatly constrained management for resilient out-
comes. Approximately 70% of respondents thought 
that public pressure to minimize disturbance and 
the threat of appeals, objections, and lawsuits chal-
lenging Forest Service decisions either constrained 
or greatly constrained unit-level resilient outcomes. 
Figure 9 Respondent perspectives on the extent to which different practices and factors enable 
or constrain their unit’s ability to manage for resilient outcomes6
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5  Relatively few respondents (between 2-7% for each option) selected Not Sure or NA for the different practices and factors 
compared to policy options; these responses are not included in Figure 9.
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Leadership priorities and agency 
objectives 
When we asked respondents to tell us how much 
of a priority they felt different objectives were to 
leadership at the different levels of the agency, re-
sponses were fairly uniform across forest, region, 
and Washington Office levels of the Forest Service. 
Nearly all respondents (over 90%) thought that 
meeting flagship targets (board feet sold and acres 
treated for hazardous fuels) was a high or very high 
priority at each level. Approximately 65% thought 
crafting simple and effective NEPA documents was 
a high priority among agency leadership. More re-
spondents identified managing for resilient land-
scapes as a high priority for forest-level leadership, 
with fewer identifying it as a priority for the larger 
region or Washington Office scales (65%, 55% and 
45%, respectively). When asked about incorpor-
ating climate science into analysis and planning 
documents, most respondents did not feel that it 
was a high priority at any of the three levels (pro-
portions varied from 19% at the forest level to 24% 
at the regional level).
Figure 10 Respondent perceptions of Forest Service priorities at forest, regional, and national 
levels
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Overall, our results suggest that Forest Service plan-
ners share broad agreement on resilience concepts, 
factors influencing resiliency on landscapes, factors 
either enabling or constraining resilience-based 
management, and the priorities of Forest Service 
leadership within the context of resilience. On the 
whole, Forest Service planners felt that there was 
greater clarity on the scientific meaning of resili-
ence than on its meaning within national forest 
policy, with notions of “resistance” and “engineer-
ing resilience” more frequently selected as the pre-
dominant approach within the agency. Combined 
with other results from the survey, this suggests 
that there is some uncertainty within the agency 
about what resilience means in practice and wheth-
er it represents a break from the steady-state ideas 
that drove national forest management for most of 
the twentieth century. 
Influence of disturbance agents
At the aggregate level, a majority of survey re-
spondents indicated that a variety of disturbances 
have important influences on forest resilience with-
in their management units. Drought, wildfire, and 
climate change were particularly important across 
geographies. However, our breakdown of these re-
sults across regions illustrates the variation that 
exists among different forest ecosystems. National 
forest managers are clearly confronting challenges 
to resilience stemming from numerous social and 
ecological drivers; future research could uncover 
the tensions and tradeoffs related to managing re-
silience to multiple stressors simultaneously.
Influence of policy and practices within the 
Forest Service 
Resilience is relatively new as a concept guiding na-
tional forest management, and it has at least the po-
tential to conflict with the concepts that guided the 
design of older forest policies such as NEPA and  the 
Endangered Species Act. Survey respondents did 
see the Endangered Species Act as a constraint on 
managing for resilient landscape outcomes, though 
they were more equivocal when assessing NEPA. 
Budget constraints and public perceptions and 
pressures were more widely seen as constraining 
the ability to manage for resilience. Taken together, 
this suggests that declining agency capacity may 
serve as a limitation on the ability to achieve resili-
ent landscape outcomes, despite the existence of 
recent policy tools that more clearly support resili-
ence-informed management. 
Leadership priorities and agency objectives
Respondents indicated sharp discrepancies be-
tween the priority given to resilient outcomes and 
the priority given to meeting flagship targets (board 
feet sold and acres treated) within agency leader-
ship. Further, respondents felt that the importance 
given to resilience declined from forest to region to 
Washington levels. Although flagship targets may 
not always be in direct conflict with resilience-ori-
ented management (respondents felt that timber 
targets hindered the achievement of resilience-ori-
ented outcomes more than did acres treated targets), 
it appears that any conflicts that do exist will often 
be resolved in favor of meeting short-term targets. 
A careful consideration of the tradeoffs between 
achieving short-term performance metrics and 
longer-term forest resilience will be an important 
task to inform future forest policy reforms.
Discussion and conclusions
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